Macrolide Treatment Inhibits Pseudomonas aeruginosa Quorum Sensing in Non-Cystic Fibrosis Bronchiectasis. An Analysis from the Bronchiectasis and Low-Dose Erythromycin Study Trial.
The mechanism by which low-dose macrolide therapy reduces exacerbations in non-cystic fibrosis bronchiectasis is not known. Pseudomonas aeruginosa quorum sensing controls the expression of a range of pathogenicity traits and is inhibited by macrolide in vitro. Quorum sensing inhibition renders P. aeruginosa less pathogenic, potentially reducing its contribution to airway damage. The aim of this study was to determine whether long-term low-dose erythromycin inhibits P. aeruginosa quorum sensing within the airways of patients with non-cystic fibrosis bronchiectasis. Analysis was performed on induced sputum from P. aeruginosa-positive subjects at recruitment to the BLESS (Bronchiectasis and Low-Dose Erythromycin Study) trial and after 48 weeks of treatment with erythromycin or placebo. To avoid changes in gene expression during culture, bacterial mRNA was extracted directly from sputum, and the relative expression of functionally critical quorum sensing genes was determined by quantitative polymerase chain reaction. In keeping with the BLESS study, a significant reduction in total exacerbations was seen in this subgroup (placebo: 6, [interquartile range (IQR), 4-8]; erythromycin: 3, [IQR, 3-4]; P = 0.008; Mann-Whitney test). Erythromycin therapy did not change P. aeruginosa bacterial load determined by polymerase chain reaction. A significant reduction was observed in the expression of the quorum sensing genes, lasR (erythromycin: fold change, 0.065 [IQR, 0.01-0.85], n = 11; placebo: fold change, 1.000 [IQR, 0.05-3.05]; P = 0.047, Mann-Whitney U test) and pqsA (erythromycin: fold change, 0.07 [IQR, 0.02-0.25]; placebo: fold change, 1.000 [IQR, 0.21-4.31], P = 0.017, Mann-Whitney U test), after 48 weeks of erythromycin, compared with placebo. We demonstrate inhibition of P. aeruginosa quorum sensing within the airways of patients with non-cystic fibrosis bronchiectasis receiving long-term, low-dose erythromycin, without a reduction in bacterial load, representing a potential mechanism of therapeutic impact beyond a classical antimicrobial or antiinflammatory pathway.